Background: Until the beginning of this decade the assumption was that the Helicobacter pylori prevalence increases with the age of the population under consideration. More and more epidemiological studies have been suggestive of constancy in Helicobacter pylori prevalence, but to date there has been no long-term follow-up study in a large group of children confirming this hypothesis.
IntroductIon
It is well known that Helicobacter plyori infection is the main risk factor for upper gastrointestinal tract disorders leading to gastric malignancies in adulthood (1) . The impact of sociodemographic factors on infection status has been indicated in numerous studies (2) (3) (4) . In the developing world the prevalence is significantly higher when compared to developed countries (5) . Overall, approximately half of the world's population is estimated to be colonized with H. pylori, which has a major impact on public health. Infection is mainly acquired in early childhood (6) (7) (8) . In developed countries for the first time it could be shown in a study with more than 2000 study participants, that the prevalence between 6 and 9 years is largely unchanged (9) . Other studies have also been suggestive of constancy in prevalence after the age of 4 years, but to date there has been no long-term follow-up study in large groups of children to confirm these findings (10) (11) (12) . Cross-sectional follow-up studies have been conducted and have shown a declining prevalence in younger birth cohorts due to improving living conditions and widespread use of antibiotic substances (13, 14) . The first cross-sectional H. pylori study in Leipzig was conducted in 1998 in school starters aged 5-7 to determine the H. pylori infection status of an almost complete birth cohort. Overall prevalence was 6.2% (15) . A follow-up study 2 years later (study phase 2) did not reveal any significant change in prevalence (5.7%).
In 2006 we conducted the third and final phase of the study to determine the development of prevalence over time in German school children. To our knowledge, this is the first populationbased long-term follow-up study in a large group of asymptomatic schoolchildren in a developed country.
materIal and methods
The third phase of the Leipzig Helicobacter pylori study was designed as a repeated population-based cross-sectional study, which was conducted between February was assessed using the UBT. The study protocol as well as the study population of the first two study phases have been described elsewhere in detail (15, 16) . Of note, the nonsignificant difference between 6.1% and 6.2% is a result of the varying number of complete data sets for the variables included in the different study phases. To summarize, the test consisted of two breath samples, one taken before and another 30 minutes after ingestion of [ 13 C]-urea. For analysis non-dispersive infrared spectroscopy was used. In total 1,905 (63.3%) children handed in a detailed parent-completed questionnaire on sociodemographic factors and were thus included into our study.
Complete data sets consisting of H. pylori infection status as well as the epidemiologic questionnaire of each study phase were available for 751 children, which allowed the exact analysis of prevalence development in this subgroup (from now on called 'Group A'). Furthermore, a comparison with the other part of the overall population (from now on 'Group B') could be drawn to see whether Group A represents the overall population.
Given the fact that sociodemographic factors have a major impact on H. plylori infection status, we decided to identify risk factors for the overall study population and compare their distribution among the two subgroups. The sociodemographic factors included in our analysis were foreign nationality of at least one parent, birth outside of Germany, crowding index <25 m 2 (defined as number of persons per household divided by living space), low parental education (defined as graduation from an intermediate secondary school or lower), unemployment of parents (defined as unemployment of both parents or of a single mother/single father), ≥2 older siblings, and roomsharing with siblings.
Statistical analysis (prevalence, adjusted OR, logistic regression models) was performed using STATISTICA for Windows Version 7.1. (StatSoft, Inc. 2005), level of significance p=0.05.
The study was approved by the ethics committee of the University of Leipzig. City of Leipzig authorities gave permission for the participation of schoolchildren in the study.
results
Among the 1,905 8th graders in 2006 the overall prevalence of H. pylori was 6.5% (n=123). Compared to the previous two study phases in 1998 and 2000, no significant change in infection rate could be appreciated (6.1%, 5.7% respectively). Dividing the overall study population into those who participated in all three study parts (Group A) and those who did not (Group B), a significant lower prevalence for Group A was noticed (see Fig.  1 ). Consequently, Group A does not adequately represent the overall population. To determine the cause of the difference in prevalence, we developed the hypothesis that sociodemographic factors impacted on our study population and that Group A and Group B differ in distribution of the risk factors.
Including the above-mentioned variables in the logistic regression models, we identified birth outside of Germany (OR=10.3; 95% CI: 6.0-17.7; p<0.001), foreign nationality of at least one parent (OR=4.4; 95% CI: 2.7-7.2; p<0.001), low parental education (OR=2.8; 95% CI: 1.8-4.5; p<0.001), ≥2 older siblings (OR=2.3; 95% CI: 1.4-2.9; p=0.002) and unemployment of parents (OR=1.7; 95% CI: 1.1-2.8; p=0.039) to be significantly associated with H. pylori colonization. Table 1 summarizes the comparison of the two subgroups and clearly shows the significant difference in distribution of the sociodemographic risk factors. Children belonging to Group B have a more sociodemographic-disadvantaged family background compared to Group A.
dIscussIon
The results of our third study phase confirm the findings of Granquist and Granström by showing no significant change in H. pylori prevalence in our asymptomatic population of schoolchildren over an 8-year period (10, 12) . Both the overall prevalence and the prevalence in each subgroup remained constant. Surprisingly, a significant difference in prevalence was revealed when the two subgroups were compared. Consequently the children who participated in all three study phases (Group A) do not adequately represent the overall study population of 2006. A model of explanation may be developed by looking at the distribution of sociodemographic risk factors among the two subgroups. The association between H. pylori infection and birth outside of Germany, foreign nationality of parents, low parental education and high number of older siblings has been described in previous studies (2, 3, (17) (18) (19) . Additionally, we identified parental unemployment as a significant risk factor, which indirectly reflects low family income (2) . The variability in prevalence between Group A and Group B can be explained by taking the sociodemographic risk factors into account and considering their significant difference in distribution.
Other risk factors which influence the prevalence have been described in Herbarth et al. (15) . A further avenue for research Fig. 1. H. pylori prevalence -follow- would be to investigate whether these previously identified risk factors are associated with the sociodemographic ones. It should be mentioned that patients with positive test results received a notification and were offered a one-on-one consultation which included a discussion about potential risk factors and preventative measures. In summary, this investigation showed a variability of prevalence in a large number of schoolchildren from the same city, which seems to have resulted from different sociodemographic family backgrounds. The unchanged overall and subgroup prevalences corroborate the cohort phenomenon hypothesis (20) . It appears likely that infection occurs between birth and preschool age and persists over life time if untreated. All sociodemographic risk factors trace back to poor hygiene practice during early childhood. This study has clearly shown the need for educational initiatives to promote good household hygiene and reduce the infection rate for this potentially preventable disease.
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